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Abstract 



Disclosed are new 1 alpha -hydroxy vitamin D7 of formula (I) and 1 alpha -hydroxy vitamin D4 
of formula (II) which are useful as active ingredients of pharmaceutical compositions for the 
treatment of osteoporosis. Those new compounds are synthesized starting from (22E)-5 
alpha ,8 alpha -(4-phenyl-1,2-urazolo)-6,22-ergostadien-3 beta -ol 3 beta -tert-butyl-dimethylsilyl 
ether and through ten process steps. 
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{ I) : R, = CH 3 . Rz = H 
(II) : R, = H. R,= CH, 



X Ut2) 



(I) : R, = CH 3 . R 2 =H 

(II) : R, = H. R 2 =CH, 



[0 0 0 1] 30 

-r-5#rStfc£«J-?** 1 a- k FD^kf^S^D 
t ((2 4R)-2 2,2 3-v'kHD-l«-tl ! D+-> 
tf^S>D«) R^l a-t HD^vbT^5>D« ((2 
4S) - 2 2, 2 3-ytHn- 1 a-k Ho*->t^ 
5>D.) . *ftt><7>M&Jj&MXf\Z*ft*><D 1 

§rr*. 

10 0 0 2} 

[«£&©8flS] ^&©k!*S>DgiS?*;HE>T*Sl 40 
a, 2 5-vbHD*vt!^5>Diaz/^7^D^T 



1 o-k FD + ->k*^5>D3ttViTnfe*JV->^ 
A ©8§l*3 K IX Rl/#^e> © * ;P A ©M ilRtfft ©e 

SttfcfBSU Sft^n&®fittSk!^5>D,tt#a 

ic its * ;w -> *> a as * if © ai fl^i s w £ @ c T 

[0 0 0 3] mtE. «ttSfc!^5>Dj t^gSXU^" 

tlTV^. *»^^%a>f©SttS!i;^5>DK«l|: 

^-©^a«tt*IS^T#«:. 
[0 0 0 4] *•©)&&» JfcsC (A) Xti (B) 
[Ib3l 
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R, Rz 




OH 



(A) : Ri=Me. Ri=H 

(B) : R, = H. R 2 = Me 



HO 

-C*StX* (2 4R) -fttf (24 S) -2 2,2 3- 

#ffffiS:Wt" ; 5^t^^.'' i tb^ ;fc (Biochim. Biophys. 
Acta., 1091. 188(1991)#W) . *UT£©ft;fcft©« 

©1 TttC^UiWiiWWS^WfcftAtttt*®** 
OBJitt»tf«»tt*6- ±EL&* (A) Xtt* 
(B) ©fls-Sftfcfctta 2 5-fi©fcFa*->;vS#* 

R, R 8 



: [0005] 

fit* 3 >D«*#J: o ^«a«ff«©»v»«ii/* 

©fclj&ftfe©BBi* f *a5*vrV»6. 
[0006] 

01) 
Hfc4] 



HO 




OH 



TSSns 1 o-t KD*->lf*3>D,Rtfl o-t 
t it!* UTMfWB* 1 ** < *^«txfc#S&Sf^ffl 

vita l*5ew £5c&t* icSt? fc. 

[0 0 0 7] -T^to^ *»BttJ:ELfc* (I) lklf 

SC (II) T^ftSSMfc^^** 1 "-^ 0 *^ 
= >D7Ktf 1 a - 1 HO+vt^S >D« I'W'f 

[0 0 0 8] £*:#?ES8tt. ±Ebfc5t (D Rtf* 
(II) •C«*n*la-tHn*5'K^5>DfRtfl 



40 



(I) : Ri=Me, Ri=H 

(II) : R, = H, Ri = Me 



a _tH 5 >D« ©SiS^SSlc: t>!8"t"*. 

[0 0 0 9] 3£C*fc#3&93», ±Bbfc3S (I) RtX 
5$ (ID T«3n5 1a-kl«D*->W5>D,S« 

1 a -t1 s n*S/t;^S>D«©l'3*fcl4S**Wa 

LT^^rr 2>#at * 3 «b«sbz t> wr*. 

[0 0 10] #fgW©5£ (I) RtfSC 00 

[0 0 11] ■Tftto*v*** KJ: * l,lt * 010 
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OH 
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& (IV) SrhvJMfcU 3*ft±hU^AT$[lSLT#* [ft 7] 




(V) 



<A<\> 

Ph 



-?jf:3ft£2 2-3-Ffc£& CY. Tachibana, Bull. ★ [0 0 12] 
Cbei. Soc. Jpn.. 62, 3132(1989^)^88 D SBuLi 'Mb 8] 

^Sfflt^mStt^ftTTa (VI) Xtt (VII) 

*U (VI) : Ri=Me, R*=H 

PhS 0 2 - _ 

(VII) : R, = H, R 2 =Me 
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(IX) :R, = H. Ri=Me 



*3t (x) xii ai) 
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N-N 



Ph 



#6n&sc an) xtt am) * 

Ri R» 



(X) : R i = Me, R*=H 

(XI) : Ri = H. R 2 =Me 



[00 13] 
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HO 




(XII) : Ri=Me, R 2 =H 

(XIII) : Ri = H, Ri=Me 



T*Sn*ft*«05. 7-vX>»aSSL i A 1 H< OV) 
XttMe.SO-K.CO.**iBV>TRIlUT* CM ★ Hbl 2) 

Ri R» 




(XIV) : R i =Me, R 2 =H 

(XV) : Ri = H, R»=Me 
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(XVI) : R, = Me. R 2 =H 

(XVII) : R ( = H, R 2 =Me 



H 0 



-c^^n-5tr^5>DKiift:tu mzcoKGrn* h x-mmLTnzntziz (xviid x\i ai« 

-»HbU {&JA«3*9©##-FC*?/* [ftl4] 

R i R 2 
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-CSSn^i^otf^S >Dft£#l&S eO.- t-B 

*->ftu nzntt ax) xii axo * 
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(XVIII) : R i = Me, R 2 =H 

(XIX) : R, = H, R 2 = Me 



★ [0 0 15] 
[ftl 5) 



MeO 




OH 



-v7n2tiz>fc&®imm-e®mLTj£ axio x\t (xx 
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(XXI) : Ri = H. R 2 =Me 
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*10*##UT*B93®±B5£ (I) Xtt (II) ©1 ot 

[0016] ±iesjsigic*it (in) ©5,7- 

^I>W4-7i-^- 1, 2.4-HJ77')>- 
3, B-y*>T?«i3Mft (2 2E) -5,7,2 2- 
x;VrfX^ h'JX>- 3 0--t-)V(D3 0&©b: Fn* 
v;i/SO«SS©t-^;l'V^^VvUJlrStt> US© 2> 
HUB© t H 0*S/*a©ffH*» «A« h 'J ^^v->'J 



(XXII) : R i = Me. R 2 =H 

(XXIII) : R, = H, R 2 =Me 



Cooi7] Xftwrmmzftz*. (vi) xti (vn) 
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^j^-;wo7-fHtj!iibTS axvo xra (mi 

4-2 9 3 2 7*§#P,) . 
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(XXIV) : R,= CH S . R»=H 

(XXV) : Ri = H. R.= CH, 



(XXVI) : R, = CH„ R,= H 

(XXVII) : R.= H, R 2 =CH 3 
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(VIII) : R i = Me. R t= H 

(IX) : R,= H, R» = Me 



Ri R> 
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(VI) : R i = Me, R, = II 

(VII) : R , = H , R, = Me 
> 

BuLi 



1) p-TsOH 



2) 5%Na-Hg 
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Ph 
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(X):R, = Me. R,= H, X = SO t Ph 
(n):R, = H, R, = Me, X = SOjPh 
(III) : R, = Me. R,= H. X = H 
(XIII) : R, = H. R 2 = Me, X = H 
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(XIY) : Ri=Me, R 2 =H 
(XV): R,-H. R i = Me 



R i R* 




(XVI) : R i — Me, R*-H 

(XVII) : R, = H, R z = Me 



1) TsCl/Py 



2) NaHC0 3 /MeOH 




Se0 2 /t- BuOOH 



(XVIII) : R j = Me, R 2 =H 

(XIX) : R i = H , R 2 = Me 



AcOH 



'OH 



(XX) : R, = Me. R*-H 

(XXI) : Ri = H, R a = Me 
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R i R 2 



OH 



KOH 
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EtOH * 
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(XXII) : R,-Me, R, = H 

(XXIII) : R, = 1I. R j = Me 
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[0 0 2 5] *a*WfcW«L-5*R*»*&BH*« 
h?##>K 7?tf7^A, CMCSfctt#U 

yx : r7i'-Ffc£^fe>n*. 

[0 0 2 6] #3BW<0«lR«Mi. *©J6*±*S**J«» 
WArtt^I^Att («*«aB**5/91* MBft/i' 

fc}«0«IWA«*;P->^A«, k^^>B 5 , b?*S 

[0 0 2 7] ^OffldE«lttfiE*©»ja!WAtttt»h 3- 
x>f>v*&8K «ia»Jft^o 

[0 0 2 8] ;i<DttHtt. »*u<tt#ttfi:#»»© 5 b 
©tbT«a$n-6^ ft*ttfc»o. 1-3 oug> » 

[0 0 2 9] 3ElZ**W©ft^*B»#«oadtft©» 
[0 0 3 0] iK#tto»*«09Ullca&oTtt, *56 

tuxtt, n->?*> T 

K #y v;v<- h 8 o&£©ttttxx^i^K#*tf 
[0031] j:n6©«#tt©adt«fc^tiT«)Hff* 

[0 0 3 2] ^tXt>t>. 21C0iK#a*»fc*ViTt>*« 
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18 

[0 0 3 3] £&£®ttfltttttttt. «<&»S±*3»fc 

^;vi>^ a> >B*JV^^A*fci4*aj»BA* 

jf*5/*A. ft, IB, 

■ B*fc»«©tt«*tf#*->S24fc t:*$>B«, tT 
i0 *5>Bi 2 . SB, t^>C:fe«fctftf^>E&<>:£ 

[0034] c©»«©aja«tt»ttaja*<D**"c, 

#> &*ttfctt0. 0 1-5 0/ig> ff*L<ttO. 0 5 
— 1 OugOl a-t Hn+vb*^>D7*}tBl a - 

2? [0 0 3 5] ^©JcitcbT^SnfcSffltt. JBKAtDjft 
BfcfcfLTl B^cOO. 1-3 0agO»«t&*J:5 

[0 0 36] 

[0 0 37] 

[0 0 3 8] ^JSWl 
la-tHD^y^^>Di (I) 

(1) (24R) - 5a,8a-(4-7i-ihl, 
2-07^0) - 6 -x;Vrf*^>- 3 3 (XI 
I) 

(3S) -2,3 - y^^WJV7i^X;^> (V 
1) 7.4g***THF5 0mlfcS«f«-2 0t:fc»ai 
1/1.6 5Mn-7'5 1 Ji/ I J^A2 0Dil$jgTbm 

wa#Lfc. i, 3-^?*-2— f 3^!/yyy> 

4Z? 15ml£2)DA, 22-3-H-5o,8a- (4-7x 
nJk- 1, 2-^7^/0) -2 3,24-y;JV-6-3 

(V) 1 8. 2g©a*THF8«$iKTUMT 

KsrwBx^vsjp^amu aBB***!***? 
Ki»a®a^ssi/a^« cvno s.egt 

£n£;**y-;]/-^Do*;PA (5:3) 8 0 
0mlk:*»Up- h^x>^*>B-*ft*0. 5 g 

miKmniwufc «B*y9Asnn*±ai 

5(7 CBBU **JnA»Bx?*TttmU»BS9Sb 
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&. 3RHft*->U*.yjI'*7AT»Hb2 3-7x=:* 
<X) 18.7gWc. 2 3-7i^V 
8. 7 gS^^/--»V5 0 ObIIC^S? 
U U >&*£-:)- HJ"> A 1 OgRtfSX^MJCA 
1 0 0 g =&jDxSa-Cjt^Lfc. 1 7 R Pfl& 
3£8tbfc*«£l$£;* * J l*.R.Tf9 a 

o^VAfcinAJlBaJU ^nDsWl/AHSiaiSbfc. 8 

@mz*s>)ijy)vi37&nnn\s2k&itG® am 9. 

5g£»fc. 

[0 0 3 9] NMR 3 (CDCh) : 0. 76~0. 81(9B, b). 0.84 10 
(3H, d, J=6.9Hz)» 0.93(3H. d, J=6.8Hz)> 0.96(3H. 
s). 2.33(1H. ■), 2.50(lfl. i). 3.16<1B, dd, J=13.6 
&£m.9m). 4.44(1H, m). 6. 23*3 ±7/6.40(28. ABq, 

J=8.3Bz)» 7.30~7.46(5B, m). 

[0 0 4 0] (2) (2 4R) -5,7-1^ 
v?X>-3 0-*- * (XIV) 

*^{tU^A7*5-*A2g£iS*THF 12 Ob 
lfc!B»U (2 4R) -5 a, 8 a- (4-71-*- 
l,2-V9*/a) - 6-IJWXf >- 3 3 * 
(Xll) 9.5gtJi*THF 1 2 Oil©?i-oteSriST # 
b. aj*T2»WKJBS*fc. jMK>*»ftU^A7 

m am 5. Tgstfc. 

[004 1] UA: 165* 
NMR 5 (CDCh) :0.62(3B, s), 0.78(3B ( d, J=6.8Bz), 
0.80(3B, d, J=6.8Hz). 0.85(3H, d. J=6.9Hz). 0.93(3 
H. d, J=6.9Bz), 0.96(3H, s), 3.64(1H, m),5.39(lH, 
b), 5.57(1B, m) 

limmm (c.H.eOtbt) & 
mmm c 84.40% h 1 i.69% 

SUfii C 84.36% H 1 1.63% 
[0 0 4 2] (3) tf*5>D; CVl) 
(2 4R) -5,7-X)Vd^^X>-3 
(XIV) 5g£THF lUyWUcSfcU 7)V3>% 

ibit&BE*Sl7>:/ (mUM-4 5 2) TllW 

k'^5>D7 1. 5gfc'5. 7-S?X>#2 g*#*b 
fc. @iRb&5. 7-5?x>2g»H*lC3eW»*ff^ * 
fc. yv^5>D, H^/-***fcba*«*T 
2 KHMftl/fttttffSbfc. SfiHMJS'U ***** 5 
A-pStSlb^Sifc&IIJ 1 . 6 5 g £lf fc. 

[0043] NMR 5 (CDCh) :0.54(3B, s). 0.77(3H. 
d, J=6.3Hz)» 0.80(3H, d. J=6.9Bz). 0.85(3H, d. J= 
6.9Hz), 0.9K3H, d, J=5.9Hz). 2.570H, dd, 1*12. 71 
z*iO:3.5Hz). 2.82(13, b). 3.950H, m). 4.82UB. 
d, J=2.5Bz), 5.05UB. s). 6.03**^6.23(28, ABq, 
J=11.2Hz) 

[0 044] (4) 1 -kFO*->-3, 5-->^a 5 



ftffl¥5- 3 2 0 1 2 7 

a) 

t^5>D7 CXX) 

t^5>Dr (XVI) 1. 6 5 gSrfcTU^>5 OmlKS/W 
biMSP- h*X>X**X*5. 0 g£iP*.Tl 7&§ 

bfflh->*#2. 0g£'t#fc. fil->;H*2.0g£;<* 
y-*l 0 0nlK&# ^8*9*^0^9 g£iDA 

ssx^;i/-cHBfflbgs8ss^bfc. a«*«^'J*y* 

*5AT*S8b3. 5-^*Dtf^5>D7 avill) 1. 
4 4g6». «^?k>4 5mMCHKflS-fel'>0. 
2 7gRU=3.0M t-^tPn^M+vFfl) 
2, 2, 4 - hU^5 1 *^>^>SS2. 7El£Jn*.lI5 
Pflfgtfbfc. 5tti'?Dftl.44gfflM^fl'> 
jgfcfcimA. lPSfBJ«#U 1 OXtKHA^HJ^A* 

sifts OBi^jraAS^s^iks*. mibtJ-uymzft 
«. &»bfflt8b>t. ss®£-> | J*y**7ATsa 

bSSfc-&*}0. 6 2gilfc. 
[0 0 4 5] NMR 5 (CDCh) :0.53(3B, s), 0.77(3H, 
d, J=6.3Hz), 0.80(3H, d, J=6.9Bz). 0.85(3H, d, J= 
6.9Bz), 0.9K3B. d. J=6.4Bz). 2.26UH, b). 2.64(1 
B, b). 3. 26(3B. s). 4.19(1H, d, 1=9. 2Bz) ,4.21(13, 
br), 4. 94 (IB, d, J=9.3Hz). 5.17(1H, s). 5. 24 (IB, 
s) 

[0 0 4 6] (5) lo-tFn*'/WS>D, 3 
3-7izx- h (XXII) 

l-tHD^->-3,5-V^ntf^5>Dr (XX) 0. 
6 2g£»Sl 0iICJS*b5 5* Tl 5#HRJfc3tt 

KbgciSib^&O. 2 7gSffc. r©*7ASSTlt 
RfflfcKl 0-fcFO*->£*5>D7 3/J-7-feir- 
I- 5 0 BgR^SSSffl^tw l«-tHD^>-5,6-h 
7>XVf^S>D7 3 0-7-fcx-M 0 0mg&»* - f' 

[004 7] 1 a-kFa*->tf*5>D7 30-74* 

NMR d(CDCh) :0.54(3B, s), 0.77(3H, d, 1=6. 3Bz), 
0.80(3H, d, J=6.9Hz)v 0.85(3H, d, J=6.9Bz). 0.91(3 
H, d, I=5.9Bz), 2.04(3H, s). 2.40(1B, dd,J=13.6Bz 
i *ii;6.3Bz)v 2.59(1B, dd, J=13.7Bz*<tt)3.4Hz), 
2. 81 (IB, dd, ]=12.2Hz45<ktf2.9BzK 4.4K1H, br)» 
5.02(1B, s). 5.190H, m). 5.34(1B, s),6.02*ir«. 
34(2B, ABq, J=11.3Bz) 
[0 0 4 8] 1 /J-tHn*5/e^5>D7 3/3-7-fc 

NMR 6 (CDCh) :0.53(3B, s), 0.77(3B, d, J=6.3Hz), 
0.80(3B, d, 1=6. 9Bz), 0.85(3B, d, 1=6. 9Bz). 0.91(3 
B, d. J=6.3Bzh 2.06(3B. s), 2.60(1B, dd,J=12.7Hz 
*,tDt3.9Bz), 2.82(1H, nK 4.18(1H, br). 4.98(1H, 
9 bK 5.0K1H, s). 5.36(1B. s), 6.00*<J:r^.37(2H, A 
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Bq, J=11.2Bz) 
[0 0 4 9] la-tHD + y-5,6-h7>XW 

^>D? 3 0-7-fex— h 

NMR (5 (CDCla) :0.55(3H, s), 0.78(3B, d, J=6.3Bz), 
0.8K3H, d, J=6.8Bz), 0.86(3H, d, J=6.3Hz). 0.92(3 
H, d, J=5.8Hz), 2.04(3B, s), 2.47(1B, dd,J=14.7Bz 
SXm.m). 2.59(1H, dd, J=ll. 7Hz£i:tf3. 9Bz), 
2.85UH, nK 4.49(1B, br). 4.990B, s)> 5.130H, 
s), 5.25(1B, m). 5.81:fcJ:tf6.57(2B, ABq, J=11.2Hz) 

[0 0 5 0] (6) la-tFn + yk'^>D 
1 (I) 

I) 0. 2 7 gK 1 0%X^7-;H4KOH 5ml $rjD^. 

wb$»£®*bfc. 8^£xu#y;i^ATfits 

[0 0 5 1] Si^l 7 4* (x^;v-^+^» 
(a)* 250 +60.1° (c = 0.h EtOH) 
NMR <5 (CDCI3) : 0. 54(3B, s), 0.77(3B, d, J=6.3Hz), 
0.80(3H, d, J=6.3Ez), 0.85(3H, d, J=6.9Hz), 0.91(3 
H, d, J=6.4Bz), 2.3K1H, dd, J=13. 3Hz), 
2.59(1B, dd, J=13.7Hz££tf3.4Bz)> 2. 81 (IB, dd, J 
=11.3Hz*5<fctf3.0Bz)> 4.23(1B. id). 4.43(1B, m)> 5.0 
1(1H, s). 5.33UH, s), 6. 0235 X tf6. 348 (2H, ABq, J= 
11.2Hz) 

MS m/i (ffiJtStff, %) 415(M + +1. 31), 414 0T, 10 
0). 396(52), 378(27), 296(12). 287(38), 269(26). 2 
51(24)* 174(55) 

[0052] nmw2 

la-tHD^y^$>D4 (II) <DG& 
(1) (24S) - 5a,8a-(4-7i^l, 

2-^770) -6-x;PrfXx>-3^-*-;W (XI 
ID 

(3R) -2. 3 - ^f;^*7xz;wA*> (V 

II) 1 3. 0 g^i*THF 5 0nlk:»«»a-2 O^ld 

1. 6 5^n-^;PU?^A2 5Bl*«~Fb 
lWflB«#bfc. l,3-y^f)^2-^^^/'Jy 
/>22ml£JO*> 2 2-3-F- 5 a, 8 a- (4- 
7x^-1,2-^7^) - 2 3,2 4-^/^-6 
-nl/>- 3 fl-:*-^ 3 - t -7T)l>i?*^)H' ] ) 
;i/X— t)V (V) 2 8.0 gtf>M7KTHF?§i££firFb 

A*s&xr;imx^£jtaA»tBb> 

«;»ft»«tSrS*tffl±rit« (IX) 2 6. 

7 g£#fc. :ns^^;-JH^DD*M o : 
1) 1 0 0 0mncS^bp-h;Px>x;^>K-*fo 

tt 1 . 0 g £ JDS.**? 1 Wrim«i*bfc. »J £ A 

2 3-7iZMJ^ft ttl) 2 4. 3 g 



12) W5-3 2 0 1 2 7 

22 

2 3-7iZMMrM2 4. 3 g^^^y-;i/5 
OOBlfcSWU U>»**-thU»)A12.0gft 
{/5%thU I )A7-7MAl 0 0 g £iOX^aT$# 

SfiS b7jc#tf£ a d*M*Jd^.»H1 Li? a D*Mi 

(XIII) 7.6 3 g*»&. 
[0 0 5 3] NMR 0(CDC1») : 0. 76M). 82 (9H, mh 0.85 
(3H, d, J=6.8Hz)> 0.94(3H, d, J=6.4Bz), 0.97<3H, 
10 s). 2.34QH, m) v 2.51(lfl, m), 3.170H, dd, 1=13.7 
&£ZM.9Ei). 4.460H, n)> 6.24 &£Zf 6.4K2H, AB 
q, J=8.5Hzh 7.30-7.45(5B,m) 

[0 0 5 4] (2) (2 4S) -5,7-i;W^ 
yX>-3 j3-*-;l/ (XV) 

*£{bU3 1 *A7;i^X'>Al. 6g^«THF 1 0 
OmlfcKSU (24S) - 5a ( 8J3- (4-7xX 

1 , 2-»)7 v yp) -6-x;L^rxx>- 3 0-* 

-;V aill) 7. 6 3 gtJSTKTHF 1 0 OmI<Dig-&ft 
^lilTU S8TF2l$HIRJ&21*Tc. MJOJtoMfeUy 
# ?A7;l^X^A£SftK«oT#^ THF»t» 

»b«*8bfc. 3aSftS:x^y-;W^Stea^fTir« 

Sffr&tt (XV) 3.7 4g*»t. 

[0 0 5 5] Ml 4 5' 
NMR <5 (CDCh) : 0.62(3H, s), 0.78(3H, d, J=6.6Hz), 
0.79(3B, d, J=6.8Hz)v 0.86(3H, d, J=6.8Bz)> 0.93- 
0.96<6B, m), 3. 63 (IB, m), 5. 38 (IB, m), 5. 57 (IB, m) 
[0 0 5 6] (3) tf*S>D« (XVII) 
(2 4S) -5,7-XJ^7^yX>-3^-t"JI/ 
(XV) 3.7 4g£THF 1 U v hMZ^M U 7;M 
30 >»S5T, *»TT? 1 . 5 »J •> A* 7-f M 

-tLM&Xmy>7 Wy^UM-4 5 2) T9 0# 
3tM»*fxofc. £&&£$?gbvU#y;i^AT:/ 
Vbf^a>D« 0. 9 8 g£5, 7 -^X>^0. 7 8 g 
4#«U&. EI«U&5.7-i;x>0.7 8gBH«lt 
JtJH»*fJo&. ^l/tf^a>D4 ttx^y-;W8«i; 
bS*»»T2RM31i«U x^y-;v^a*b^. « 

a*tts/u*y^*^AT«»baHft**o. 6 2g 

[0 0 5 7] NMR 5 (CDC la) : 0.54(3H, s), 0.77(3B, 
d, J=6.6Bz)> 0.78(3H> d, J=6.8Bz)> 0.86(3B, d, J= 
6.8Bz)> 0.92(3B, d. J=6.1Bz). 2.5801 m)> 2.83(1 
H, id),3.950B > mX 4.82(1H, m), 5.05(1B, a), 6.03 
35 itf 6.24(2H, ABq, J=11.2Bz) 

[0 0 5 8] (4) la-tHa + y^a>D* 3 
(XXI II) 

f^^>D4 OVID 0. 6 2 g£t?U>>>l OmllcS^ 

bSfkp- h;Px>x;i/^x;^2. o g^in^Ti 7Rf 
m»*b&. K*»*»»b**jnA"#tt»^«oT«ia 
bfflhv;^o.9g^#rc. aby;»o.9g^^ 

5^ y-;H 0 0nllCS»bKK**^hU^A3 g^rJDA 
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(13) 

23 

y;i,jb7AT^SIt3,5-->i'at: ; J'5>D, Oil) 
0 .64gSHfc. ttft^^l/>3 0Blfcr»flS-fel/> 
0.18gRl*3.0M t-WkFD^Mt'/H 
© 2 . 2 , 4 - h >J ^ 1 • 8 mi SriO A 1 

Stwktfbfc. 5-C-Cv^a{*0.6 4g©^b^?U 
>i8&£iI]A0. 7 5PfW«#U 1 OXTKSIft^HJ 

l / l-kl^a*->-3 > 5->i'OWS>D. (HI) 
0.3 8g$Ifc. CinifWl 0ilfc**U5 5' T 
1 5#mE«3*fc. HJ*A*K 

^ 3fl-7-fer-b3 0«Rl«l»tfl»fcl a-kFo 

[0 0 5 9] 1 a-tHD+*>W5>D( 30-7-fc: a 
T -h (XXIII) 

NMR 5(CDCb) :0.54(3B, s). 0.78(3B, d, J=6.4Hz). 
0.79C3B, d. J=6.8Bz), 0.86(3H, d, J=6.8Hz). 0.93(3 
H, d. J=6.4Bz). 2. 41 (IB, dd, J=13.7Bz£cktf6.4Bz), 

2.59(1H, dd, J=14.2Hz*5it;3.4Hl)> 2.81(1H, m), 
4.40(1H, ffl). 5.02(1H, s), 5.2K1B, s). 5.35UH, 
s). 6.03:}3<fctf6.34(2H, ABq, 1=11. 3Hz) 

[0 0 6 01 1 0-fcFD*vtf*3>D4 33-7-fe 

NMR 5(CDCla) :0.53(3H, s). 0.78(3H, d, J=6.8Hz). i 
0.79(3H, d. J=6.8Bz). 0.86(3H. d. J=6.8Hz). 0.92(3 
H. d. J=5.9Bz). 2. 61 (IB, m). 2.8K1B, ii).4.17UB. 
m). 4.98(1H, b), 5.01(1B, sX 5.36(1H» s)> 6.00*5 
,fclft.38(2B, ABq, J=11.2Bz) 
[0 0 6 1] l«-kHD*->-5,6-h7^W 
3>D« 3 0-7-fex-h 

NMR <5(CDCb) :0.54(3H, s). 0.78(3B, d, J=6.8Hz). 
0.79(3B, d, J=6.8Hz). 0.86(3H, d, J=6.8Hz)> 0.93(3 
H, d, J=5.9Hz), 2.49QH, dd, J=14. 2Bz Sitf 7.3B 
zX 2.74(1B, id)-. 2.85(1H, m), 4.48UB. n), 4.99(1 
H, s). 5.13(lB,s), 5.25(1B, m)> 5.81 £<fctf 6.57(2 



ftHI¥5-320 1 27 

24 

B, ABq, J=U.2Bz) 
[006 2] (5) la-tFD+->k75>D. (I 

1) 

1 a -t:Fa*->t*S>D« 3/3-7-fex-h OKU 
]) 0. 1 6 glCl 0%X*y-JVttKOH 5B1SJDA 

Sb*Sftl%«l0. 0 9 g 
[00 63] &&148~149' (X-x^-^*^ 

[a] » ,s * +56.0 (c = 0.25. E t OH) 
NMR <5(CDC1j) :0.54(3B, s). 0.78(3B, d, J=6.8Bz). 
0.79(3B. d, 1=6. 8Hz). 0.86(3B, d, J=6.8Bz). 0.92(3 
B, d, J=6.4Hz). 2.320H, dd, J=13.4Bzfc,ktf6. 5Hz). 

2.66(1H, m). 2. 83 OH, m). 4. 23 (IB, n), 4.43UH, 

5.0K1H, s). 5.33(11, s). 6.02^±t».38(ZB, A 
Bq, J=11.2Hz) 

MSm/z X) 4150T+1, 30). 4140T. 10 

0). 396(61). 378(37). 326(16). 287(48). 269(43). 2 
51(31). 174(62) 
[0 0 6 4] iJUS^3 

.tin o-t HD^->t"^5>D.*^b^#Se5:^ 
^nts^-r^©^^ 

[0 0 6 5] f&fr*>. 0*X*-***9srh (93 

4» fcmwMMu** (ovx) RV*m&nn&® 

gtf^g (NX) *fciiShan3^fi£S&bfc. ^^63^ 
1 a-fc HD*xVf^5>D s , lo-tHn^W 

0. 5XX^/-*-^ntrW>y>J3-/l'K*«H/T 

(5 8/38) bfc. 
[0 0 6 6] ^MSfR^Sham^SS©^^ Htrifk? 

*»«8fflSraUTl- 1 7X*JW^SA«i*tiaiMI*» 

seacsissii-fc) . iBmssic*t©fc. 

[0067] 
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it&® (ggAg/B) 77 h& 



Sham 




— 


8 






— 


8 


la-OH- 


D s 


0. 02 


8 






0.1 


8 






0.5 


8 


1 a-OH- 


D, 


0.5 


8 






2.5 


8 






12.5 


8 


la-OH- 




0.5 


8 






2.5 


8 



[0068] mmm4 

^U-fe^-fH (MCT) 1 U * HMCjtoAT»#U ^ 



ftPH¥5-3 2 0 1 2 7 



(Bg/tnro 3 ) 


(mg/dtf) 


0. 651 ±0. 009 


10.8±0.2 


0. 539 ±0. 003 


10.4+0. 1 


0. 556+0. 005 


10. 8+0.1 


0.545 ±0.007 


11.0±0.1 


0. 560±0. 006 


12.4±0.2 


0. 581+0.004 


10.5+0.1 


0.585±0.007 


10.7±0.3 


0. 589±0. 004 


10.9±0.5 


0.576+0.006 


10.5±0.2 


0. 583±0. 003 


11.0±0.4 



5>Df»K©*iR35«S6»lfc. & ZtlTz comma) 1 U 
mI#S£Sffl©SffiK<k^Ttr7? 1 >4M;:ltALfc. 1 
a-t HD^->H^5>D, 2 0 it g /ml ©ST^WT 



[^IftttlEft] 

[JifiiB] ¥«5¥1E 1 8B 
[¥ SeWIE 1 1 

[ffiiE«^«B*] 0 0 2 8 



* [0 0 2 8] C©S3Jte, »Sb<li*fii6#^Si©fe 
©iLTSiSSns**. S^SfctiO. 0 1-5 0 it 
g> gtKB O. 0 5 ~1 On g©l a-t HD^-> 
tf^5>D J *fc«l a- t KD^vt:^5>D4{b-&^ 



[#«MilIE*l 

mtUB) ¥J£5*P1£2 0B 

&&&m i i 

[»IE*f*«.i«] 00 19 

hue**] sx 



« [0 0 19] ^If©^ (V) 2 2-3-K 

#£fflf£gC£lfcLT5£ (I) X(i (II) TSSHS*^ 
1 o-bKD^vlf^S^DiXlil a- 



[^KJitiEW 

UitBBl ¥fi£5i£3E 2B [0 0 3 81 fHi809 1 

[¥iBt*8lEll 1 o-kHD*->t^S>DT (I) 

[*§IE2t$!SS£] 9J*B§ (1) (2 4R) -■5o,8«-(4-7i-A-l, 

[*iiE*hi5JSiB£] 00 38 2-<77 v /n) -6-X>rfXx>-3/3-^--;V (XI 

MlEft&J (3 S) -2,3-*?*?fr79-Ar7x.-frXJlrti> (V 
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(15) 



®P§¥5-3 2 0 1 2 7 



1) 7 .4g*«*THF5 0ilfc8»*-2 0T:fc»* 
LI. 6 5&£n-7^'J5^.k2 0inl£i8TLli$ 

mmvrc. i . 3 - sw*- 2-4s'W)vj> 

15il ft**. 22-3-H-5a,8a- (4-7x 
-2 3,24-5V;V-6-a 
- 3 0-*-*3- t -^/Ir^^AS'U^X- 
(V) 1 8. 2 g(Oil*THF^j«ftrgTL^fflT! 

$E»»iS«tftS4tffl4jS«i (Vin) 1M8 
£11***/-*-* aD*)VA (5 : 3) 8 

o oni p-h*x o. 5 



titwtu. *fttoA»»x^Tjaitabsaft9*u 

fc. SSfeft-> , J*y)V*7AT*S$Jb2 3-7x^)V 
X;W*-JH* (X) 18.7gft#fc. 2 3-71-* 
1 8. 7 gft^^/")W5 0 OilttSJ* 

71)V1ik 1 0 0 gftiDASfflTiJttftfc. 1 7l$ffi& 

a#)VZxftao*J&fflU £an*;k£>ll£iS&ILfc. a 
SfeftvU^y^^AT^fil/g^k^ «n) 9- 
5 g ft^fc. 
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